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[fllfig] [SUMMARY OF THE INVENTION] 

3r~y—/fi/(D77t?yt.i/y\^ 77 The wound healing agent which consists of the 
^^h2, 7y?*yY\ - 2«tifife5 fragment 1 , the fragment 2, and fragment 1*2 of 

a kininogen. 



1 ■ 2«a««tf>if MiifS 
ttSr^ri-5©-C|iJ«f&^Ji:LT 



[EFFECTS] 

Since the fragment 1, the fragment 2, and 
fragment 1*2 of a said kininogen have growth 
promotion activity of a fibroblast, they are useful 
as a wound healing agent. 



[CLAIMS] 



2£W 



[CLAIM 1] 

The wound healing agent which has the 
kininogen fragment 1*2 as an active ingredient. 

[CLAIM 2] 

The wound healing agent which has the 
kininogen fragment 1 as an active ingredient. 



[ft*«3] [CLAIM 3] 

j^- y—sfl/yysffyy2 i k'%'$fo Tne wound healing agent which has the 
f$ftt~$~Z>MW>ta$iiM kininogen fragment 2 as an active ingredient. 



[l»*«5] 



[CLAIM 4] 

The wound healing agent of Claim 1 which is 
the kininogen fragment 1*2 of the cow of 
sequence number: 1. 

[CLAIM 5] 

The wound healing agent of Claim 2 which is 
the kininogen fragment 1 of the cow of 
sequence number: 2. 
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[CLAIM 6] 

The wound healing agent of Claim 3 which is 
the kininogen fragment 2 of the cow of 
sequence number: 3. 

[CLAIM 7] 

The wound healing agent which has as an 
active ingredient the partial peptide 
corresponded to the cow kininogen fragment 
1*2 of the human kininogen of sequence 
number: 4. 



[f#*^8] 

r7^^y-y>77^^h2^ 



[CLAIM 8] 

The wound healing agent which has as an 
active ingredient the partial peptide 
corresponded to the cow kininogen fragment 1 
of the human kininogen of sequence number: 5. 

[CLAIM 9] 

The wound healing agent which has as an 
active ingredient the partial peptide 
corresponded to the cow kininogen fragment 2 
of the human kininogen of sequence number: 6. 

[DETAILED DESCRIPTION OF INVENTION] 



[0001] 



[0001] 



mm±<»mm#m 

[0002] 



[INDUSTRIAL APPLICATION] 

This invention relates to the fragment 1*2 of a 
kininogen, and the wound healing agent which 
has the equivalent as an active ingredient. 

[0002] 



[PRIOR ART] 

A kininogen is early known as precursor protein 
of the kinin which is the biologically active 
peptide which has an effect of the vasodilation, 
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XfoZ^-XDmmfc^. 6 tLX 
^■<t>h^btix^tc 0 *ti*=-; 
-?>&fc<Dm%bLX, 

fc-tz-ttmbtixztco 

i^b/W-£tiT»^5(Ohkubo et 
al., Biochemistry vol.23, p.5691 
-5697, 1984) 0 H^-/-^' 
^fi, ffc^P* {oh 

(acute phase reactant)?) 
X>k^XhZ>ZbhWbfr\z£ft 
( Furuto-Kato et al.,J. 
Biol.Chem. vol.260, p.12054~ 
12059, 1985), %m\Zft-tZ£. 

mmw^^m^x^ 

[0003] 

8 ~ 1 1 4KdO iU ft? M*=- J - 
y v ( high molecular weight- 
kininogeru Xfi, HMW^f^y- 

- ; — ? y ium 

molecular weight-kininogeru 31 

M\ LMw^-y-y» 
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a blood pressure decrease, and the contraction 
of a uterus smooth muscle etc. 
Moreover, having the effect which starts the 
blood coagulation of an endogenous because a 
kininogen forms a composite with the precursor 
of a blood coagulation factor and deposits to the 
trauma site of a vascular endothelium as role of 
a kininogen itself is known. 
Moreover, it recently clarifies that cystine 
protease inhibitor activity exists in H-chain area 
of a kininogen (Ohkubo et al., Biochemistry 
vol.23 p.5691- 5697 1984). 
Furthermore, it also clarifies that a kininogen is 
the one of the acute phase reactants 
(acutephasereactant) which the concentration 
increases rapidly within blood at the time of 
inflammation (Furuto-Kato et al., 
J.Biol.Chem.vol.260 p.1 2054-1 2059 1 985), 
participating in defense reaction by the side of 
the living body to inflammation is suggested. 
Thus, a kininogen is a protein which has a 
multiple functions very much. 



[0003] 

The kininogen is purified in the rat, the cow, the 
horse, and the human, it sees widely in the 
blood of the other mammal. 
It is mainly divided into the macromolecular 
kininogen (high molecular weight-kininogen or 
HMW kininogen) of molecular weight 88-114Kd, 
and the low-molecular-weight kininogen (low 
molecular weight-kininogen or LMW kininogen) 
of molecular weight 58-68Kd. 
The molecular weight of each kininogen 
changes little by little with animal species. 
These kininogens are mainly synthesized by the 
liver. 

It is secreted into blood from the liver, it is in a 
blood flow, and is distributed over the vascular 
system of the whole body. 
Two or three places are cut also for any 
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[0004] 

HMw-*=y-yytt, 

f^^^h (H-«0 tC*«g{B0 

[0005] 

thi*©HMW-^/ 

[0006] 

M^it n tx.tz.tt. 387# a 
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kininogen by kallikrein-like protease, various 
kinin is released. 



[0004] 

The HMW-kininogen of a cow is purified initially, 
the character and amino acid sequence are 
investigated. 

A cow HMW-kininogen receives a 
decomposition by kallikrein-like protease, two 
sorts of peptide fragments called a kinin and a 
fragment 1*2 are released, the remainder 
serves as a kinin free kininogen which the 
heavy-chain fragment (H-chain) of a N terminal 
side and the light-chain fragment by the side of 
a C terminal (L- chain) covalent bonded by the 
disulfide bond. 

A horse HMW-kininogen also receives the 
decomposition similar to a cow, and releases 
two sorts of peptide fragments, a kinin and 
fragment 1*2. 



[0005] 

On the other hand, the HMW-kininogen derived 
from a human also releases a kinin by 
kallikrein-like protease processing. 
However, the part corresponded to the fragment 
1*2 of a cow HMW-kininogen does not release, 
but has been bonded with N terminal of L- chain 
of a kinin free kininogen. 



[0006] 

The fragment 1*2 of a cow HMW-kininogen is a 
peptide fragment which makes it the amino acid 
residue from the 387th serine residue to the 
496th arginine residue, and has length of 110 
piece, when the first methionine residue is 
made into the 1st. 

Furthermore, by processing by kallikrein-like 
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yyVMXh^ 0 Hfc, fiMw 
[0007] 

£"£T41g8g1 1 19$£/j:!J. - 

^>BMimxh^tt>h, ±w 
^(Dyy^/ybxh^o ate?? 

Z>i&mVk7y?^hXhZ) 0 
[0008] 

3f = / - ^> ft 1*3 H 14 <D jfo. ffi @ 
(subendothelial surface) 

bi-2\m-rz>mmi*%ibtix^^ 

fcd»ofc (Allen et al., Blood 
vol.70, p.1~15, 1987) 0 

[0009] 

r:fc#fcj£>*i-0^(Dijke et al., 
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protease for a long time, it is made an amino 
acid residue and decomposes into the 69 piece 
fragment 1 and the 41 -piece fragment 2. 



[0007] 

A fragment 1*2 is a basic peptide fragment 
which is very rich in a histidine residue. 
Especially in the fragment 2, there are many 
contents of a histidine residue among 41 
residues as 11 piece, the content of a basic 
amino acid residue becomes 19 piece among 
41 in all residues like another lysine and 
arginine residue, on the other hand, since an 
acidic amino acid residue is 1 piece of 
asparagine residues, it is the basic fragment 
which carried out the charge to plus remarkably 
as a whole. 

Moreover, the fragment 1 of histidine is also a 
basic fragment which has a 19-piece basic 
amino acid residue containing 11 piece among 
a 69-piece amino acid residue. 



[0008] 

About the biological activity of the fragment 1*2 
of a HMW-kininogen 

When a kininogen starts the blood coagulation 
of an endogenous, only the role which 
combines the composite of a kininogen and a 
blood-coagulation-factor precursor with the 
trauma site of an subendothelial surface 
(subendothelial surface) was estimated, the 
function about the other fragment 1*2 was not 
known. 

(Allen etal., Blood vol.70,p.1 -15,1987). 



[0009] 

On the other hand, it is known that the various 
growth factor is involving in the process of a 
wound treatment. 
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Biotechnology vol.7, p.793 ~ 
798, 1989) 0 # }H „ TGF — /3 
(transforming growth factor — 
]3 ) ^ P D G F (platelet-derived 
growth factor) fi % MMflSSr 



(Dijke et al., Biotechnology vol.7,p.793 - 
798,1989). 

Especially, TGF- (beta) (transforming growth 
factor- (beta)) and PDGF (platelet-derived 
growth factor) propagate a fibroblast. 
A cell is induced to the damage site and 
promoting recoverability of a wound is known. 
However, the report that a fibroblast was 
propagated or an effect was in a wound 
treatment was not made in the fragment 1*2 of 
a kininogen until now. 



[0010] 



[0010] 



Litters *&w<Dmm&M\& 

^^zm®:-rz>z.kxhZ) 0 x 
mmm^^Tr^nxv ^ctg 

F- j3 . PDGF<D#D<^:*L@#:# 

%r$-%z.ki>%z.tbtiz<Dx\ t(D 



[PROBLEM ADDRESSED] 

Therefore, the subject of this invention is 
providing the peptide which can be used as new 
therapeutic agent which is effective to a wound 
treatment. 

It is also considered that the bioactive 
substance which has a multiple functions in 
itself like TGF- (beta) and PDGF the wound 
therapeutic effect known conventionally was 
suggested in more detail, saying has the effect 
other than a wound treatment, which is not 
desirable. 

Therefore, to use the peptide which does not 
have such secondary activity but acts on a 
wound treatment specifically more for this 
objective was desired. 



[0011] 



[0011] 



5o swKA^L-^-rv^i&fdfc 



[SOLUTION OF THE INVENTION] 

It is possible that the various growth factor 
which stimulates the growth of each cellular 
organization of the fetus and the neonate with 
the remarkable growth is contained in the blood 
of the fetus of a mammal animal including a 
human, and the neonate. 
Purification and separation of the protein factor 
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mZ-ti. Balb/3T3Mtt 
[0012] 

^L^lT^^t^btlX^^tKD 

x\ *1\ ^^°yy77^=f^* 

[0013] 
[0014] 

ZtDyy^/l^hl ■ 2fiH^>^> 

>9, 77^V>Mi7^^V^h2(c 
ftM1-Z>z.ktf*abtiX^Z> 0 Zti 
h<Dttf$77y^Y\z\r>\<^Xh. 
v titMfrXl&mV£cD^\, 
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which has new fibroblast propagation activity 
was tried by making into a starting material the 
newborn bovine serum which is easy to acquire 
quantitatively. 

For a fibroblast propagation activity 
measurement, for example, Balb / 3T three cell 
strains can be used. 

[0012] 

Since it was known that it will be easy for 
various growth factors to bond with a heparin, 
separate first the fraction bonded with a column 
with heparin affinity column chromatography, 
subsequently, it can divide into a further fine 
fraction by the reversed phase liquid 
chromatograph. 

Fibroblast propagation activity was measured 
about each of these fractions. 
In this way, about the one of the obtained active 
fraction, the amino acid sequence and amino 
acid composition of N terminal are determined, 
it referred with the protein and the gene- 
sequence data base, and investigated whether 
it was a well-known protein. 



[0013] 

Consequently, it was in agreement with one part 
of the well-known amino acid sequence of a 
cow HMW-kininogen, i.e., an amino acid 
sequence, from N terminal of a fragment 1*2. 
Furthermore, it was identified by amino-acid- 
composition analysis that this active fraction is 
the fragment 1*2 of a basic cow HMW- 
kininogen. 



[0014] 

Decomposing this fragment 1*2 into a fragment 
1 and a fragment 2 by the kallikrein-like 
protease of a cow further is known. 
Also about these decomposition fragments, 
since each has a very basic high amino acid 
residue and the characteristic primary structure 
which was rich in histidine among them, having 
fibroblast propagation activity like the original 
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fragment 1*2 is suggested strongly. 
It is anticipated that a shorter active fragment 
will have high stability and absorption, 
moreover, since it is easy to carry out synthesis, 
it is thought that it excels as a medical agent. 



t L X X "9 m ti X h ^ t % 7L b ti 
[0015] 

xit, ^vy^^ymy^r— t? 

ZblZ^\ L#>U thHMW- 
3^/— fy(DMc%)(D^3r=-y 

mmzim n kLtct$(D39om 

g <7)i?yy$e^ib5lO# g tf>y 

390# g <D1?y ^$1^/^457^ 
g <DT^^^a^St>*458# 
g ©^»>M^520# g (D 

lRtfy7?*yV2\z.ttfc~$-Z>o 
©fchHMW — y> 



[0016] [0016] 

Z<Dtz.$>\z. s rftbOfchHMW— For tnis reason, the cow fragment 1*2 -like 

^■-/^-jfya^^i/yy^yt.yYl . peptide fragment of these human HMW- 

2^^7°^ 1 K77^y^r*tiiJ^f K kininogens also has an effect in a wound 



[0015] 

About a human HMW-kininogen, a fragment 1*2 
like a cow HMW-kininogen does not arise by 
kallikrein-like protease. 

However, the peptide fragment from the 390th 
serine residue to the 510th lysine residue when 
making the methionine residue of the beginning 
of a human HMW-kininogen into the 1st is 
corresponded to the fragment 1*2 of a cow 
HMW-kininogen. 

Furthermore, the peptide fragments from the 
390th serine residue to the 457th arginine 
residue and from the 458th glycine residue to 
the 520th lysine residue of a human HMW- 
kininogen correspond to the fragment 1 and 
fragment 2 of a cow, which are decomposition 
fragments of a fragment 1*2. 
It has the property just like the cow fragment 
1*2 and its decomposition fragment that each 
human HMW-kininogen fragment is rich in a 
histidine residue, and it is rich also in basic 
amino acid residues, such as another lysine 
and arginine. 
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[0017] 

m<Dm%m^mLxb, ^>mh 

^^M-2££T2>^«, 
[0018] 

[0019] 
[0020] 

&-£SM\ ^ms-^wi-ioo 

#ttS-^-Cf40.1~10mg/kg 



treatment. 

However, since these humans' cow fragment 
1*2 -like peptide is not secreted blood by the 
natural type, it synthesizes these peptides 
chemically or synthesizes the gene, which 
codes these peptides, and produces it by the 
genetic engineering-method. 



[0017] 

Also about the other mammal, the target 
peptide fragment can be obtained by the 
purification from a natural raw material when 
producing a fragment 1*2 like a cow type 
HMW-kininogen, and by synthesis etc. in the 
case of a human-type. 



[0018] 

These peptide fragments can anticipate 
becoming a peptide suitable for a formulation 
further by adding alteration and chemical 
modification of some amino acid residue, 
without losing a fibroblast proliferative effect. 



[0019] 

These peptides have a high water solubility and 
its administering method which mixes with the 
suitable water-soluble base for a wound 
treatment, and is locally applied to wounded 
part directly is the most suitable. 
However, in addition to this, it can administer as 
an intravenous-injection agent or a 
subcutaneous-administration agent as a 
systemic administration, moreover, it can 
administer on a per nasal or a transpulmonary 
target as an aerosol formulation of a 
microparticle. 

[0020] 

A dosage administers 1-100 microgram / 
administration site / human /day in a local 
administration, and administers a 0.1 to 10- 
mg/kg /day in a systemic administration. 



03/03/28 



11/26 



(C) DERWENT 



THOMSON 

JP7-82172-A X 



DERWENT 



[0021] 



mmm\ 

(OmmM (Balb/3T3«) 

? ~> ff £ J£ ifiUt ( GIBCO 
Laboratories *±<fc<9j^A) V)-yY 

hy^|gff^A(20mM Tris-H 
CI pH7.5, 0.5M NaCDT'TO 

/l/^7A(5cmX5.5cm, 

8fcB(20mM Tris -HCL pH7. 
5, 1.0M NaCDT^ffl-t-So^ 
W^ttRft&ttgtr*^, 28 

M^iSVMltfh $J300ml£ 
[0022] 

2) MM^n-^h^y;^- 

fe0.1%<Dhy7/W^-Df^^(TF 
A) Sr^W-rSTtc^^-fbLTfe 
V^a*^— ;W5C18-300# 
yJ* (4.6 X 250mm, -f-fiy^ 7^ 
*tfc) tiPIU 0.1%TFA^ 



[0021] 

An Example demonstrates this invention in 
more detail below. 

[Example] 

Example 1 

Purification of the fibroblast (Balb / 3T three 
cells) growth promotion factor from the neonate 
blood serum of a cow 

1 ) Crude refined based on the heparin affinity 

chromatography method 

20.5g of sodium chloride is added to 1 liter (it 

purchased from GIBCO Laboratories) of 

newborn bovine serums. 

This neonate blood serum is developed by 3 

ml/min of the flow rates in the heparin-Toyopearl 

column (5 cm * 5.5 cm and Tosoh Corporation 

CORP.) beforehand equilibrated by tris-buffers 

A (20mM Tris-HCI pH 7.5, 0.5M NaCI). 

After that, this column is sufficiently washed by 

tris-buffers A. 

The peptide or protein adsorbed in the heparin- 
Toyopearl column is eluted after washing by 
tris-buffers B (20mM Tris-HCL pH 7.5, 1.0M 
NaCI). 

An eluate is monitored with the absorbance of 
280 nm using an absorbance photometer, and 
the fraction with a high absorbance was 
collected about 300 ml. 



[0022] 

2) Purification by the reversed-phase-liquid- 
chromatography method 
It develops in the Cosmo seal 5 C1 8-300 
column (4.6*250 mm, NACALAI TESQUE, INC) 
which equilibrated the eluate obtained by 
operation 1 with the water which contains 0.1% 
of trifluoroacetic acid (TFA) beforehand, the 
water which contains TFA 0.1% fully washed. 
After that, the adsorbed peptide or protein was 
eluted by the linear gradient of 0 to 80% 
acetonitrile concentration. 
An eluate is monitored with the absorbance of 
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(ATCC WliA) 

o 3 {@*«U io%ff 4=jfiLfl(f» 
^/W<— MEM it 
i(^TDME) 100/il^P^> 
Jg*S*"C24l$flfU 37°CX*mm 

SrSfci^ ®jfiL?»ifffi(0.2%fr 
WiiiPDME) 100 m i&*p 

Il8i^i£<fc»j#fc#w#&i0ju 

3 H-^vV£74KBq/mU;i& 



[0024] 

l) N*S87SyS£E?iJ##f 
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214 nm, it collected for every peak. 
An elution pattern is shown in FIG. 1. 



[0023] 

Example 2 Measurement of fibroblast 
growth promotion activity 
Balb / 3T three cells of a fibroblast strain (it 
purchased from ATCC) are seeded on 5*103 
piece per one well in 96 well culture plate, 10-% 
calf blood serum addition Dulbecco's modified 
Eagle's-minimum-essential-medium culture 
medium (henceforth, DME) 100 microliter was 
added, and it cultivated at 37 degrees-Celsius 
in the incubator for 24 hours. 
After that, remove the culture solution, low 
blood serum culture medium (0.2-% calf blood 
serum addition DME) 100 microliter was added 
after washing a cell, and it cultivated for three 
more days. 

Each fraction obtained by Example 1 was 
added 10 microliters, and was cultivated there 
for 15 hours. 

Subsequently, 3H-thymidine was added so that 
it might be set to 74 KBq/ml, it cultivated for 6 
hours. 

The amount of the 3H-thymidine which was 
received in the cell was measured, after 
collecting cells by removing the culture medium 
after cultivating. 

Consequently, cell growth promotion activity 
was accepted in the fraction of the peak 1 
(arrow head) in FIG. 1. 

[0024] 

Example 3 Measurement of 

physicochemical character of the peptide of a 
peak 1 

1) N terminal amino-acid-sequence analysis 
When amino acid sequencer and model 477A 
(Applied Biosystems company) analyzed N 
terminal sequence about the peptide of a 
fraction with which activity was confirmed in 
Example 2, the amino acid sequence shown 
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~/— ^V<D387# g j&»P)406# 

to&»ofc397#B, 398#g&tf 
404# S £|&v>-C— &L-0>3;: 

W-^r=y— ^><D387# g 

404# @ (DT^ym&Mmm 
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downward was confirmed. 
When it investigated whether there would be 
any match with a protein database about this 
sequence, it was confirmed except for the 387th 
to the 406th sequence of the HMW-kininogen of 
a cow, and the 397th, the 398th, and the 404th 
which were not able to identify an amino acid 
that it is in. agreement. 

The amino-terminus sequence confirmed to 
Table 1 as it is the 387th to the 404th amino 
acid partial sequence of a cow HMW-kininogen 
is shown. 



[0025] 



[Table 1] 



#gt£B# SVQVMKTEGS-xxVSLPHxAM 

V 

387 406 
Qi/*-j-*fs S VQVMKTEGSTPVS L PHSAM 

T V 

Table 1 (top to bottom) 

Active fraction, Kininogen of a cow (part) 



[0026] 

X*7jk£tltc, 397 N 398&IM04 
/mxh'o. Z<D-klM^ 75/ 

oi# s i*v^»Rxfs<vy<Dm 

fttK w©401#l&Tjmfe<D398 



[0026] 

397,398 and the 404th amino acid residue 
which were shown by x in this active fraction of 
this Table 1 are an amino acid it is reported that 
it is to have the side chain of saccharide. 
It is thought that the identification of the amino 
acid residue by the amino acid sequencer was 
not completed by that. 

Moreover, in this experiment, the 401st 
obtained the result that there was possibility of 
both a leucine and valine. 
However, regarding the 401st amino acid 
residue and the other 398th and 455th amino 
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B8b"C»4, ^->HMW-^/- 

f£23I<AT5/^#££tvCV ^ 
S I t' 5 ( Kato H. et 
al., Methods Enzymol. vol. 80, 
p.172~198, 1981) 0 

[0027] 

2) Tz/mm&ftVr 

-dr-/-^V<D387# g #>b49 
S:Lfc 0 ^2l;iT5yMfi!c##r 



acid residue, about a cow HMW-kininogen, it is 
respectively the residue to which two sorts of 
amino acids are reported in reference. 
(Kato H.et al., Methods Enzymol.vol.80,p.172- 
198,1981). 



[0027] 

2) Amino-acid-composition analysis 
Moreover, in the peptide of the fraction of a 
peak 1 , when the amino acid composition was 
investigated, it was in agreement with the 387th 
to the 496th fragment of the HMW-kininogen of 
a cow, i.e., the amino acid composition of a 
fragment 1*2, with the amino-acid-analysis 
machine. 

The result of an amino-acid-composition 
analysis is shown in Table 2. 



[0028] 



[0028] 



[Table 2] 
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# 
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rum 




3H6dK*l) 


Asp/Asn 


8.2 


8 


Glu/Gln 


10.6 


1 1 


Ser 


7. 2 


7 


Gly 


2 2.0 


2 2 


Bis 


21.7 


22. 


Arg 


3.3 


3 


Thr . 


3.8 


4 


Ala 


1. 6 


1 


Pro 


3. 4 


3 


Tyr 


1. 4 


1 


Val 


3. 7 


4 


Met 


1. 9 


2 


7 2 Cys 


0. 0 


0 


He 


0. 9 


1 


Leu 


5. 5 


6 


Phe 


0. 0 


0 


Lys 


12.6 


13 


Trp 


N.D.(*2) 


2 






110 


Table 2 







Row (left to right): Amino acid, Result of analysis in this case, Reference value 
(*1) 

Column (bottom): Total 

* 1 Han. Y.N. et.al. 

J.Biochem. vol.83, p.213 ~ 
221 (1978)<M 

*2 

[0029] 

3) mmm^xzfrVf 
mmvtit^, $)2iKd<D#T- 

ife -f £ ( Han. Y.N. et.al. 



THOMSON 

^ , 

DERWENT 



*1 Han.Y.N.et.al.J.Biochem.vol.83 and 

p.21 3-221 (1978) 
*2 Undecided 



[0029] 

3) The analysis by the electrophoresis 
When the molecular weight of the peptide of a 
peak 1 was confirmed according to the SDS 
electrophoresis of a reduction condition, the 
molecular weight of about 21 Kd(s) was shown. 
This molecular weight corresponds with the 
molecular weight of the fragment 1*2 of a cow 
HMW-kininogen reported. 
(Han.Y.N. et. al. J.Biochem.vol.79,p.1201 - 
1222,1976). 
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J.Biochem. vol.79, p.1201 ~ 
1222, 1976) 0 

[0030] 
[0031] 

^M$H [>VHMW-^r=;- 

1) !7^HMW-^=/-yv^ 

77^M*2©iIlj: Han P> 
CO ft ( J. Biochem vol.83, 
p.213~221, 1978)}C^oT^T 

(£fl^X3J&«kt>J»A) 5mg£0.2 

(pH8.0)50juH-@fi?U S'v'Jfn. 

7°c^xi0#r H ^ptaufc o 

D F P ( Diisopropyl 
phosphothioride) 5:111111.7 
x 10- 2 M^&5<fc5^0;i, IxJS 

Sr^JhLfco -ft^ 0.2M^tK 
i7^^^ii$(pH8.0) 

WfbUi-fe^rxV^G- 7 
A ( 1 . 6 X 60cm) i^T^Vl^ 

[0032] 

2) 77^^M,77^Vh2 
HgEtt Han bOftfeiXttUM) 



[0030] 

As mentioned above, from the result shown by 
Table 1, 2 and 3, the peptide of the peak 1 
which has propagation activity of a fibroblast 
was confirmed as it is the fragment 1*2 of a cow 
HMW-kininogen. 



[0031] 

Example 4 Manufacture of a fragment 1*2, 
and 1 and 2 from a cow HMW-kininogen 
1) Manufacture of the fragment 1*2 from a 
cow HMW-kininogen 

Manufacture of a fragment 1*2 followed Han's 
and others method (J.Biochem vol.83, p.21 3- 
221,1978). 

Cow HMW-kininogen (it purchased from 
Seikagaku) 5 mg is dissolved in 0.2M 
ammonium hydrogencarbonate buffer (pH8.0) 
50 microliter, cow plasma kallikrein 4.5 
microgram was added and it heated at 37 
degrees-Celsius for 1 hour. 
After that, in addition, reaction was stopped so 
that DFP (Diisopropylphosphothioride) might be 
set to final-concentration 1 .7*10-2M. 
The gel filtration was performed in sephadexG- 
75 column (1.6*60 cm) which equilibrated this 
with 0.2M ammonium hydrogencarbonate buffer 
(pH8.0), and the fragment 1*2 was obtained. 



[0032] 

2) Manufacture of a fragment 1 and a 
fragment 2 

Manufacture of a fragment 1 and a fragment 2 
was performed according to Han's and others 
method (reference above-mentioning). 
That is, a cow plasma kallikrein is made to react 
with the fragment 1*2 obtained by 1 so that it 
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y^i^fV^MJtl/llOOfdft 
79^:^2 KBrJrfbUi. DFP 

(pH8.0) T'fiftLfc 
■^777*^^0-75*9^(1.6 
X 60cm) \Z.X7fr*>T&$:ff5Z.k 

[0033] 

H2iM2<D#feMV\ # 
r^oi/W^fei90.03~10Aig/ml 

2<D,M»M^tt»ffl£ 
<7>SJH£*3^-f <> #*7^li 

fip<0.05t:\ *{ip<0. 

ooi-eWE^^^btb/c^t^ 

•to 



may become at weight-ratio 1/1100. 

It fragmentized to the fragment 1 and the 

fragment 2. 

After stopping reaction by DFP, the fragment 1 
and the fragment 2 were obtained from the 
reaction solution, respectively by performing the 
gel filtration in sephadexG-75 column (1.6*60 
cm) equilibrated with 0.2M ammonium 
hydrogencarbonate buffer (pH8.0). 



[0033] 

Example 5 Measurement of fibroblast 
propagation activity of the fragment 1*2 of a 
cow HMW-kininogen 

The method of Example 2 is followed in the 
fragment 1 *2 obtained by Example 4, it adds so 
that it may be set to 0.03 to 10 microgram/ml 
per each well, the reception of 3H-thymidine 
was measured. 

The result of a measurement of fibroblast 
propagation activity of a fragment 1*2 is shown 
in Table 3. 

Each column shows an average and standard 

deviation of each group. 

By the t test, * is p< 0.05 to a control group, 

moreover, ** is at p< 0.001 . 

It shows that the significant difference was 

seen. 



[0034] 



[0034] 



[&3] 



[Table 3] 



mm 

7*$0»>M-2 



fflflUg/nl) 

0.3 
1.0 
3.0 
10.0 



437.0± 57.4 
561. 6± 49.7* 
1252.9±122. 6* 
3186.4±451. 7** 
8299.4 + 5 10. 9** 
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Table 3 

Row (left to right): Compound added, Dosage (microgram/ml), Reception of 3H- 
thymidine (cpm) 

Column (top to bottom): Control, Fragment 1*2 

Z(D%gO$:frb* ^i/HMW-^- From this result, it was confirmed that the cow 
;—Jf-yyylfpsy\'2\$f&-%L 1 ifc HMW-kininogen fragment 1*2 has cell growth 
^mmmmmmm^^-r Promotion activity dose dependency. 

[0035] [0035] 



mm 

<5o 



[EFFECTS] 

Since the fragment 1, the fragment 2, and 
fragment 1*2 of a HMW-kininogen which are 
provided by this invention have growth 
promotion activity of a fibroblast, they are useful 
as a wound healing agent. 



[0036] 



[0036] 



ffi#l©fi£:110 



±$}%:^y(Bos taulus) 

y^©387~496# @ c^TW 

fl&0>fl|«:12#g<Z5Xaa fi % Pro 
Xfi Thr, 15# S <D Xaa Val 
Xfi Leu, 69# g (D Xaa Lys 



[Sequence table] 

Sequence number: 1 

Sequence length: 110 

Sequence type: Amino acid 

Topology: Linear 

Type of sequence: Peptide 

Fragment type: Intermediate-part fragment 

Origin : 

Organism name: Cow (Bos taulus) 

The kind of tissue: Blood serum 

Sequence characteristics : 

Location: The 387 to 496th peptide fragment of 

a cow HMW-kininogen 

Other information: 12th Xaa shows Pro or Thr. 
15th Xaa shows Val or Leu. 
69th Xaa shows Lys or Arg. 
Sequence : 

SerValGlnValMetLysThrGluGlySerThrXaaValSe 
rXaaPro 

1 5 10 
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Ser Val Gin Val Met Lys Thr Glu 
Gly Ser Thr Xaa Val Ser Xaa 
Pro 

1 5 
10 15 
His Ser Ala Met Ser Pro Val Gin 
Asp Glu Glu Arg Asp Ser Gly 
Lys 

20 

25 30 
Glu Gin Gly Pro Thr His Gly His 
Gly Trp Asp His Gly Lys Gin He 
35 

40 45 
Lys Leu His Gly Leu Gly Leu 
Gly His Lys His Lys His Asp Gin 
Gly 

50 55 

60 

His Gly His His Xaa Ser His Gly 
Leu Gly His Gly His Gin Lys Gin 
65 70 
75 80 
His Gly Leu Gly His Gly His Lys 
His Gly His Gly His Gly Lys His 
85 

90 95 
Lys Asn Lys Gly Lys Asn Asn 
Gly Lys His Tyr Asp Trp Arg 
100 

105 110 
[0037] 

BB?IJtf>££:69 



15 

HisSerAlaMetSerProValGlnAspGluGluArgAspS 
erGlyLys 

20 25 
30 

GluGlnGlyProThrHisGlyHisGlyTrpAspHisGlyLy 
sGlnlle 

35 40 
45 

LysLeuHisGlyLeuGlyLeuGlyHisLysHisLysHisAs 
pGlnGly 

50 55 
60 

HisGlyHisHisXaaSerHisGlyLeuGlyHisGlyHisGI 
nLysGIn 

65 70 
75 80 
HisGlyLeuGlyHisGlyHisLysHisGlyHisGlyHisGly 
Lys His 

85 90 
95 

LysAsnLysGlyLysAsnAsnGlyLysHisTyrAspTrpA 

rg 

100 105 
110 



(Bos taulus) 



[0037] 

Sequence number: 2 

Sequence length: 69 

Sequence type: Amino acid 

Topology: Linear 

Type of sequence: Peptide 

Fragment type: Intermediate-part fragment 

Origin : 

Organism name: Cow (Bos taulus) 

The kind of tissue: Blood serum 

Sequence characteristics : 

Location: The 387 to 455th peptide fragment of 

a cow HMW-kininogen 

Other information: 12th Xaa shows Pro or Thr, 
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^>(D387~455# g (D^-f^Y 

ftll©ttf$ft:12#B<7>Xaa (i, Pro 
Xit Thr, 15# S W Xaa «u Val 
Xfi Leu, 69# g (7) Xaa It, Lys 
Xfi Arg Sr^-f o 
IE?IJ: 

Ser Val Gin Val Met Lys Thr Glu 
Gly Ser Thr Xaa Val Ser Xaa 
Pro 

1 5 
10 15 
His Ser Ala Met Ser Pro Val Gin 
Asp Glu Glu Arg Asp Ser Gly 
Lys 

20 

25 30 
Glu Gin Gly Pro Thr His Gly His 
Gly Trp Asp His Gly Lys Gin lie 
35 

40 45 
Lys Leu His Gly Leu Gly Leu 
Gly His Lys His Lys His Asp Gin 
Gly 

50 55 

60 

His Gly His His Xaa 
65 



1 5th Xaa shows Val or Leu, 69th Xaa shows Lys 
or Arg. 
Sequence : 

SerValGlnValMetLysThrGluGlySerThrXaaValSe 
rXaaPro 

1 5 10 

15 

HisSerAlaMetSerProValGlnAspGluGluArgAspS 
erGlyLys 

20 25 
30 

GluGlnGlyProThrHisGlyHisGlyTrpAspHisGlyLy 
sGlnlle 

35 40 
45 

LysLeuHisGlyLeuGlyLeuGlyHisLysHisLysHisAs 
pGlnGly 

50 55 
60 

HisGlyHisHisXaa 
65 



[0038] 



: (Bos taulus) 

yV<7>456~496# g (D^y°^Y 

mm-. 



[0038] 

Sequence number: 3 

Sequence length: 41 

Sequence type: Amino acid 

Topology: Linear 

Type of sequence: Peptide 

Fragment type: Intermediate-part fragment 

Origin : 

Organism name: Cow (Bos taulus) 

The kind of tissue: Blood serum 

Sequence characteristics : 

Location: The 456 to 496th peptide fragment of 

a cow HMW-kininogen 

Sequence : 

SerHisGlyLeuGlyHisGlyHisGlnLysGlnHisGlyLe 
uGlyHis 

1 5 10 
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Ser His Gly Leu Gly His Gly His 
Gin Lys Gin His Gly Leu Gly His 
1 5 
10 15 
Gly His Lys His Gly His Gly His 
Gly Lys His Lys Asn Lys Gly Lys 
20 

25 30 

Asn Asn Gly Lys His Tyr Asp 

Trp Arg 

35 

40 



THOMSON 
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15 

GlyHisLysHisGlyHisGlyHisGlyLysHisLysAsnLys 
GlyLys 

20 25 
30 

AsnAsnGlyLysHisTyrAspTrpArg 
35 40 



[0039] 

@£?iJ#-*§-:4 
KiyiJtf>£$:131 



:th(Homo sapiens) 

$LW : t bHMW- =*r =-y — ? 
^<D390~520# g W^T^KT 0 

Ser Ser Arg He Gly Glu lie Lys 
Glu Glu Thr Thr Val Ser Pro Pro 
1 5 
10 15 
His Thr Ser Met Ala Pro Ala Gin 
Asp Glu Glu Arg Asp Ser Gly 
Lys 

20 

25 30 
Glu Gin Gly His Thr Arg Arg His 
Asp Trp Gly His Glu Lys Gin 
Arg 

35 

40 45 
Lys His Asn Leu Gly His Gly His 
Lys His Glu Arg Asp Gin Gly His 
50 55 



[0039] 

Sequence number: 4 

Sequence length: 131 

Sequence type: Amino acid 

Topology: Linear 

Type of sequence: Peptide 

Fragment type: Intermediate-part fragment 

Origin : 

Organism name: Human (Homo sapiens) 

The kind of tissue: Blood serum 

Sequence characteristics : 

Location: The 390 to 520th peptide fragment of 

a human HMW-kininogen 

Sequence : 

SerSerArglleGlyGlulleLysGluGluThrThrValSerP 
roPro 

1 5 10 

15 

HisThrSerMetAlaProAlaGlnAspGluGluArgAspS 
erGlyLys 

20 25 
30 

GluGlnGlyHisThrArgArgHisAspTrpGlyHisGluLy 
sGlnArg 

35 40 
45 

LysHisAsnLeuGlyHisGlyHisLysHisGluArgAspGI 
nGlyHis 

50 55 
60 

GlyHisGlnArgGlyHisGlyLeuGlyHisGlyHisGluGI 
nGlnHis 

65 70 
75 80 
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60 

Gly His Gin Arg Gly His Gly Leu 
Gly His Gly His Glu Gin Gin His 
65 70 
75 80 
Gly Leu Gly His Gly His Lys 
Phe Lys Leu Asp Asp Asp Leu 
Glu His 

85 

90 95 
Gin Gly Gly His Val Leu Asp His 
Gly His Lys His Lys His Gly His 
100 

105 110 
Gly His Gly Lys His Lys Asn Lys 
Gly Lys Lys Asn Gly Lys His 
Asn 

115 

120 125 
Gly Trp Lys 
130 

[0040] 
K?lJ<0fi$:68 

:th(Homo sapiens) 

#£M : fcbHMW-^/-y' 
>(D390~457# S (O^rf^-f 

Ser Ser Arg lie Gly Glu lie Lys 
Glu Glu Thr Thr Val Ser Pro Pro 
1 5 
10 15 
His Thr Ser Met Ala Pro Ala Gin 
Asp Glu Glu Arg Asp Ser Gly 
Lys 

20 
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GlyLeuGlyHisGlyHisLysPheLysLeuAspAspAsp 
LeuGluHis 

85 90 
95 

GlnGlyGlyHisValLeuAspHisGlyHisLysHisLysHis 
GlyHis 

100 105 
110 

GlyHisGlyLysHisLysAsnLysGlyLysLysAsnGlyLy 
sHisAsn 

115 120 
125 

GlyTrpLys 
130 



[0040] 

Sequence number: 5 

Sequence length: 68 

Sequence type: Amino acid 

Topology: Linear 

Type of sequence: Peptide 

Fragment type: Intermediate-part fragment 

Origin : 

Organism name: Human (Homo sapiens) 

The kind of tissue: Blood serum 

Sequence characteristics : 

Location: The 390 to 457th peptide fragment of 

a human HMW-kininogen 

Sequence : 

SerSerArglleGlyGlulleLysGiuGluThrThrValSerP 
roPro 

1 5 10 

15 

HisThrSerMetAlaProAlaGlnAspGluGluArgAspS 
erGlyLys 

20 25 
30 

GluGlnGlyHisThrArgArgHisAspTrpGlyHisGluLy 
sGlnArg 

35 40 



03/03/28 



23/26 



(C) DERWENT 



# 



JP7-82172-A 



THOMSON 

^ 

DERWENT 



25 30 
Glu Gin Gly His Thr Arg Arg His 
Asp Trp Gly His Glu Lys Gin 
Arg 

35 

40 45 
Lys His Asn Leu Gly His Gly His 
Lys His Glu Arg Asp Gin Gly His 
50 55 

60 

Gly His Gin Arg 
65 

[0041] 

IB?|J##:6 

QeM& :th(Homo sapiens) 



fcfeiiLW : tbHMW-^r^y— y 
^<£>458~520# g (D y <~f^~Yy° 

Gly His Gly Leu Gly His Gly His 
Glu Gin Gin His Gly Leu Gly His 
1 5 
10 15 
Gly His Lys Phe Lys Leu Asp 
Asp Asp Leu Glu His Gin Gly 
Gly His 

20 

25 30 
Val Leu Asp His Gly His Lys His 
Lys His Gly His Gly His Gly Lys 
35 

40 45 
His Lys Asn Lys Gly Lys Lys 
Asn Gly Lys His Asn Gly Trp 
Lys 

50 55 



45 

LysHisAsnLeuGlyHisGlyHisLysHisGluArgAspGI 
nGlyHis 

50 55 
60 

GlyHisGlnArg 
65 



[0041] 

Sequence number: 6 

Sequence length: 63 

Sequence type: Amino acid 

Topology: Linear 

Type of sequence: Peptide 

Fragment type: Intermediate-part fragment 

Origin : 

Organism name: Human (Homo sapiens) 

The kind of tissue: Blood serum 

Sequence characteristics : 

Location: The 458 to 520th peptide fragment of 

a human HMW-kininogen 

Sequence : 

GlyHisGlyLeuGlyHisGlyHisGluGlnGlnHisGlyLe 
uGlyHis 

1 5 10 

15 

GlyHisLysPheLysLeuAspAspAspLeuGluHisGIn 
GlyGlyHis 

20 25 
30 

ValLeuAspHisGlyHisLysHisLysHisGlyHisGlyHis 
GlyLys 

35 40 
45 

HisLysAsnLysGlyLysLysAsnGlyLysHisAsnGlyTr 
pLys 

50 55 
60 
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[BRIEF EXPLANATION OF DRAWINGS] 



[mi] 

to ^PP«*#W7^»M-2 
&£tfffittjii#-c?&5o 

[111] 



[FIG.1] 

It bonds with a heparin affinity column- 
chromatography, the pattern which further 
developed the fraction which it eluted by the 
reversed phase liquid chromatography is 
shown. 

An arrow head is an active fraction containing 
the fragment 1*2 in this case. 

[FIG.1] 



3 000 




10 20 30 40 50 



SBBD9M (ft) 



60 



Figure 1 

Vertical axis: Absorbance (214nm), 
Elution time (minute) 
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